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FIG. 1 
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GAS DISTRIBUTION SYSTEM AND 
METHOD FOR CHEMICAL VAPOR 

DEPOSITION APPARATUS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a gas distribution system, 
and more particularly to a gas distribution system for a 
chemical vapor deposition (hereinafter, “CVD”) apparatus 
capable of controlling through a gas control valve the 
amount of gas being jetted onto a semiconductor Wafer 
mounted on a heater plate, thereby improving the deposition 
uniformity of a material deposited on the Wafer. 

2. Description of the Conventional Art 
Chemical vapor deposition (CVD) is a technique for 

forming a thin ?lm on a substrate by distributing a reaction 
gas to a semiconductor Wafer, etc. provided inside a 
chamber, and causing a chemical reaction of the gas in the 
chamber. 
As shoWn in FIG. 1, a conventional CVD apparatus 

includes a chamber 1 of a certain volume. A heater plate 2 
is provided in the chamber 1. At an upper portion in the 
chamber 1, is communicated to a shoWer head 3 is provided 
Which communicates With a gas supply pipe 6. In a loWer 
portion of the chamber 1, an exhaust pipe 4 is provided for 
exhausting gas from the chamber 1. Vacuum pump 5 is 
connected to the exhaust pipe 4 for generating a vacuum in 
the chamber 1. An RF generator 7 is provided outside and 
adjacent to the chamber 1. 
The operation of the thusly composed conventional 

chemical vapor deposition apparatus Will noW be described. 
First, a Wafer W is mounted on the upper surface of the 

heater plate 2 using a Wafer transfer (not shoWn). The 
chamber 1 is put under a vacuum using the vacuum pump 5. 
Gas ?oWing from an external gas container (not shoWn) 
passes through the gas supply pipe 6 and the shoWer head 3 
sequentially and is jetted onto the Wafer W. The gas passing 
through the supply pipe 6, such as SiH4 or NH3, is jetted 
therefrom through a plurality of holes (not shoWn) formed in 
the loWer surface of the shoWer head 3. 

MeanWhile, the chamber 1 is electrically coupled to the 
RF generator 7. When electric current is supplied to the RF 
generator 7, an RF electric ?eld is formed in the chamber 1 
and excites the gas molecules jetted into the chamber 1 into 
a plasma or an ioniZed state. The heater plate 2 serves to 
increase to a certain degree the temperature of the Wafer W 
positioned thereon. Subsequently, a chemical reaction of the 
plasma gas in the chamber 1 forms an oxide ?lm (SiO2) or 
a nitride ?lm (Si2N3) on the Wafer W. 

HoWever, the previously described conventional CVD 
apparatus has disadvantages in that the multiple holes 
formed in the shoWer head may prevent the reaction gas 
from being properly dispersed onto a Wafer larger than 12‘ 
in diameter. Accordingly, the desired thin ?lm may be 
non-uniformly deposited on the Wafer. 

SUMMARY OF THE INVENTION 

Therefore, it is an object of the present invention to 
provide a gas distribution system for a chemical vapor 
deposition (CVD) apparatus capable of improving deposi 
tion uniformity by properly jetting gas on a Wafer. 

To achieve the above-described object, a gas distribution 
system for a chemical vapor deposition (CVD) apparatus 
having a chamber includes a main gas supply pipe for 
receiving gas from an external supply, a manifold commu 
nicating With the main gas supply pipe and having a plurality 
of sub-pipes, a gas metering valve provided at each of the 
sub-pipes so as to control the gas amount ?oWing therein,.a 
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2 
gas distribution head provided on each of the sub-pipes so as 
to jet gas therefrom, a control unit for outputting control 
signals to the gas metering valves, and an N-point scanner 
electrically connected to the control unit. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic vieW of a conventional CVD 
apparatus; 

FIG. 2 is a schematic vieW of a gas distribution system for 
a CVD apparatus according to the present invention; and 

FIG. 3 is a plan vieW of a gas distribution head of the 
CVD apparatus in accordance With the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

With reference to FIG. 2, the CVD apparatus according to 
the present invention includes a chamber 10. Inside the 
chamber 10 a heater plate 11 is provided. A gas distribution 
head 34 partitioned into a plurality P of cells, each having a 
gas discharge outlet therein, is provided in the ceiling of the 
chamber 10. 
A main gas supply pipe 16 for supplying gas into the 

chamber 10 branches to a manifold 19 consisting of a 
plurality N of sub-pipes 16-1, . . . , 16-N, each of Which has 
a corresponding one of a plurality N of gas metering valves 
32-1, . . . , 32-N installed therein. 

Each cell 34-1 to 34-P of the gas distribution head 34 is 
communicates With an end of a respective one of the 
sub-pipes 16-1, . . . , 16-N. The number of cells P in the gas 
distribution head 34 is not less than the number of sub-pipes 
N (PEN). 
As further shoWn in FIG. 3, the gas distribution head 34 

is divided into P multiple cells 34-1 to 34-P, each of Which 
communicates With an end of a respective one of the 
sub-pipes 16-1, . . . , 16-N. 

With reference to FIG. 2, the servo metering valves 
32-1, . . . , 32-N are electrically connected to corresponding 

output terminals of a control unit 22. Input terminals of the 
control unit 22 are electrically connected to an N-point 
scanner 20. 

The chamber 10 also includes a Wafer transfer device 18 
serving to load/unload Wafers W into/from the chamber 10. 
At a loWer surface of the chamber 10, an exhaust pipe 14 

is connected Which communicates With a vacuum pump 15 
for creating a vacuum Within the interior of the chamber 10. 
The operation and effect of the thusly composed gas 

distribution system for a CVD apparatus Will noW be 
explained, as folloWs. 

First, using the conventional Wafer transfer device 18 (of 
Which a detailed description is omitted), a Wafer W is 
transferred onto the heater plate 11. The interior of the 
chamber 10 is put under a vacuum using the vacuum pump 
15. The heater plate 11 (Which is preheated to a certain 
temperature) heats the Wafer W up to an appropriate tem 
perature. Gas such as SiH4 or NH3 is draWn from an external 
supply (not shoWn) through the main supply pipe 16 to each 
of the sub-pipes 16-1, . . . 16-N. The amount of gas ?oWing 
through the sub-pipes is adjusted by the servo gas metering 
valves 32-1, . . . 32-N. The is therefore jetted into the 
chamber 10 through the gas distribution head 34. 
When the RF generator 17 Which is electrically coupled to 

the chamber 10 is charged With electric current, an electric 
?eld is induced in the chamber 10. Subsequently, gas mol 
ecules jetted into the chamber 10 are ioniZed and the ioniZed 
plasma is chemically deposited on the Wafer W, thereby 
forming an oxide ?lm SiO2 or a nitride ?lm Si2N3 on the 
Wafer W. 
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When a desired deposition on the Wafer W is completed, 
the Wafer W is unloaded and externally transferred by the 
Wafer transfer device 18. Then, the thickness at each of the 
N points of the ?lm deposited on the Wafer W is measured 
by the N-pointer scanner 20. The N-point scanner 20 serves 
to send to the control unit 22 signals in accordance With the 
measured data. The control unit 22 compares the data signals 
received from the N-point scanner 20 and reference data 
signals stored therein and sends control signals in accor 
dance With the comparison to each of the servo gas metering 
valves 32-1, . . . , 32-N. That is, to obtain uniformity in the 

thickness of the ?lm deposited on the Wafer W, the servo 
metering valves 32-1, . . . , 32-N are controlled to distribute 

more gas onto a Wafer portion having a relatively thinner 
deposition ?lm, but less gas onto a Wafer portion having a 
relatively thicker deposition ?lm, Whereby the servo gas 
metering valves 32-1, . . . , 32-N cause the gas amount being 

?oWed therein to appropriately increase or decrease in 
accordance With the control signals from the control unit 22. 

As described above, the gas distribution system for a 
CVD apparatus in accordance With the present invention has 
the advantages in that thickness of the ?lm deposited on the 
Wafer can be adjusted by means of comparing the thickness 
value measured by the N-point scanner to reference data 
values and controlling the servo gas metering valves and 
thus the amount of the distributed gas, thereby improving the 
deposition uniformity. 

Although the present invention has been described and 
illustrated above according to a preferred embodiment 
thereof, a person of ordinary skill in the art can modify the 
invention Within the scope thereof Which is intended to be 
limited only by the claims. 
What is claimed: 
1. A gas distribution system for a chemical vapor dispo 

sition (CVD) apparatus having a deposition chamber, the 
system comprising, 

a gas supply pipe; 
a plurality of gas supply sub-pipes communicating With 

said gas supply pipe; 
a plurality of metering valves each associated With a 

respective one of said plurality of gas supply sub-pipes 
for controlling a How of a gas therethrough; 

a gas distribution head for jetting the gas therefrom, said 
gas distribution head having a plurality of cell gas 
discharge outlets arranged on a rectangular matriX, 
each communicating With a respective one of said 
plurality of gas supply sub-pipes; 

a control unit for individually controlling said plurality of 
metering valves; and 

a scanner connected With said control unit and being 
constructed and arranged to detect a thickness of a ?lm 
deposited by CVD on a Workpiece at a plurality of 
points on the deposited ?lm, each point corresponding 
in location to a respective one of said plurality of cell 
gas discharge outlets, and to pass said thickness infor 
mation on to said control unit, Wherein said control unit 
is constructed and arranged to compare said thickness 
information corresponding to gas distribution With ref 
erence data, and output control signals to said plurality 
of metering valves according to the comparison, 
Whereby the gas How to each said cell gas discharge 
outlet is controlled. 

2. The gas distribution system of claim 1, Wherein said 
control unit provides independent control signals to each of 
said metering valves. 
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3. The gas distribution system of claim 1, Wherein said 

scanner is constructed and arranged to determine a thickness 
of a ?lm deposited by chemical vapor deposition on a 
Workpiece in the deposition chamber at a plurality of points 
on the deposited ?lm, after the Workpiece is removed from 
the deposition chamber. 

4. The gas distribution system of claim 3, Wherein said 
Workpiece is a semiconductor Wafer. 

5. The gas distribution system of claim 1, Wherein said 
plurality of gas discharge outlets are arranged on a square 
matrix. 

6. A chemical vapor deposition (CVD) apparatus for 
depositing a thin ?lm on a Workpiece, the apparatus com 
prising: 

a deposition chamber; 
a gas distribution system comprising: 

a gas supply pipe connected to a gas source; 
a plurality of gas supply sub-pipes each communicating 

With said gas supply pipe; 
a plurality of metering valves each associated With a 

respective said gas supply sub-pipe; 
a gas discharge head located Within said deposition 
chamber and being provided With a plurality of gas 
cell discharge outlets arranged on a rectangular 
matriX, each said gas cell discharge outlet being 
associated With a respective said gas supply sub 
pipe; and 

a control unit constructed and arranged to individually 
control said plurality of metering valves; 

a scanner connected to said control unit and constructed 
and arranged to inspect a thickness of the deposited thin 
?lm at a plurality of locations on the Workpiece, said 
control unit being constructed and arranged to indi 
vidually control said plurality of metering valves in 
accordance With a comparison betWeen said inspection 
information received from said scanner With reference 
data; and 

a poWer source electrically connected to said deposition 
chamber and being constructed and arranged to ioniZe 
a gas in said deposition chamber. 

7. The CVD apparatus of claim 6, Wherein said scanner is 
constructed and arranged to inspect a thickness of the 
deposited thin ?lm at a number of locations on the Work 
piece equal to a number of cell gas discharge outlets. 

8. The CVD apparatus of claim 6, Wherein said scanner is 
constructed and arranged to inspect a thickness of the 
deposited thin ?lm at a plurality of locations on the 
Workpiece, after the Workpiece is removed from said depo 
sition chamber. 

9. The CVD apparatus of claim 8, Wherein said Workpiece 
is a semiconductor Wafer. 

10. A method of distributing a gas in a chemical vapor 
deposition apparatus in Which, in a deposition chamber, the 
gas is ioniZed and deposited on a Workpiece as a ?lm, the 
method comprising the steps of: 

providing the gas to a plurality of gas supply sub-pipes, 
each of the sub-pipes being associated With a respective 
metering valve; 

dispersing the gas into the deposition chamber through a 
plurality of cell gas discharge outlets provided in a gas 
distribution head, each of the cell gas discharge outlets 
corresponding to a respective one of the plurality of gas 
sub-pipes; 

detecting a thickness of the ?lm deposited on the Work 
piece at a plurality of locations on the Workpiece, each 
said thickness corresponding to a gas ?oW from a 
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respective said cell gas discharge outlet, and comparing paring the information and the reference value, thereby 
each said thickness to a corresponding reference value; Controlling gas ?ow through the respective cell gas 
and discharge outlets. 

individually controlling the metering valves in accor 
dance With the comparison made in said step of corn- * * * * * 


